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Notional Mars Sample Return Architecture
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Rendezvous Orientation & Capture System
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Overview of Testbeds

« Standalone linear testbed for tracking OS

« End-to-end testbed for ConOps 1 (Chimney Sweep)

* End-to-end testbed for ConOps 2 (MACARONE)
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Testbed 1: Linear Stage
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Linear Stage Results

Horizontal Error Vs Object Distance

4
o
[

°

o
o
o

o
s

Euclidean Distance from Estimate to True Position (meters)
- )
o

-0.02

0.03 e LIDAR RANSAC L * °,

L
* Infrared .

0.04 ~——— Kalman - Infrared + RANSAC s —8—0-®
-0.05 ” . »

0.06 .

0 2 4 6 8 10 12 14 16 18

Ground Truth Distance to Object (meters)

Vertical Error Vs Object Distance
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Testbed 2. Chimney Sweep
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Capture & Constrain: Chimney Sweep
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Reorientation Concept 1: Wiper
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Reorientation: Chimney Sweep

3/7/18 POC Rudranarayan Mukherjee, Rudranarayn.M.Mukherjee@jpl.nasa.gov 8 j p l.nas a.gov



3/7/18 POC Rudranarayan Mukherjee, Rudranarayn.M.Mukherjee@jpl.nasa.gov 10 jp l.nasa. gov



Load PCV into SCV: Chimney Sweep
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Testbed 3: MACARONE
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Capture: MACARONE
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Constrain: MACARONE
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Reorientation Concept 2: Rubik’s Cube Solver
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Reorientation: MACARONE
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Transfer Oriented OS to PCV: MACARONE
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Load PCV into SCV: MACARONE
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End-to-end Testbed: MACARONE
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